X-ray examination of the skeleton revealed widespread changes. The pelvis and upper ends of the femora (Fig. 1) showed increased density and thickening of the bony trabeculae, with complete disorganization of the normal structure. There were some clear islets and some clear bands, which ran parallel with the FIG. 1.-Radiograph of pelvis and upper ends of femora.
cortex and also with the epiphyseal cartilages. On the left side, the cortex of the right iliac bone seems to have been penetrated by actively growing tissue. The cranium (Fig. 2) showed the presence of very small clear islets, more or less round in outline, but sometimes confluent. These were most numerous near the vertex but were scattered throughout the cranial vault. There was also dense opacity of the left maxillary sinus together with disappearance of the floor of the left orbit.
A In addition, a number of extremely degenerate elements were found, usually at the periphery of the masses (Fig. 3) On the inner surface of the right ramus of the mandible there was a raised mass about 3 cm. in diameter covered by a thin layer of " crackling" bone and containing red pulpy material. There was one enlarged gland adjacent to the right margin of the thymus.
In the abdomen, there was a mass, 7 cm. in diamneterl replacing the left suprarenal.
This was covered with a thin capsule, and had a red, pulpy, haemorrhagic cut surface. There were several smaller similar nodules lying between the main tumour and the kidney (Fig. 7) . The external surface of the calvarium showed a few dark areas where the cortex of the bone was extremely thin, and broke on pressure with the knife. The inner surface was covered by a sheet of plum-coloured material which had eroded the inner surface of the bone, and was adherent to the outer surface of the dura mater. There was a plum-coloured nodule situated in, and distending, the substance of the left petrous temporal bone. A large mass of haemorrhagic material filled the left orbital cavity, and was covered by a thin layer of bone in the roof of the left orbit, through which the colour of the underlying tumour was visible.
The only bones examined were the skull, sternum, vertebrae, and the left femur. These all contained red tissue, with, in places, more deeply plum-coloured areas, where also the overlying cortex was thinned.
Discussion
The post-mortem findings made it clear that the original diagnosis of reticuloleucosarcomatosis was incorrect, and it seemed certain that this case was an example of Hutchison's syndrome, due to a neuroblastoma of the left suprarenal gland.
Histologically, this diagnosis was confirmed, although, as is common in these cases, the characteristic "rosettes" were not found in all the neoplastic ,7 -, infilt reatos. m n er. > t'','.
The main tumour in the well-marked lelft suprarenal glnm a n d 0.1~~~~~~~~~~~~~~~~. (Fig. 8) In the case of Vogel and Bassen (1939) : " The normal elements of the marrow were greatly depleted. The abnormal cells were not of the haematic series. They varied in size but were generally somewhat larger than myelocytes. They occurred in clumps, and surrounding many oi them was a peculiar loose greyish cytoplasm containing fibrils." There is no mention of the presence of phagocytic cells, but, in their general discussion, the authors say that " ingested debris is frequently found in the cytoplasm of the reticulum cells." No radiographs are reproduced, but it is said that there were areas of rarefaction in the skull and long bones.
The case recorded in great detail by de Weerdt (1939) was rather different, inasmuch as the primary growth was in the coccygeal body. Marrow films contained a majority of small cells, which are said to have had a nuclear structure identical with that of haemocytoblasts. There is no reference to their being collected into groups, or to the presence of phagocytic cells. In this case, as in that of Vogel and Bassen, the diagnosis of neuroblastoma was not made during life. Kato and Wachter (1938) found "clusters of unusually immature cells relatively large in dimensions and forming syncytial masses simulating a mosaic pattern."
These elements are illustrated on a coloured plate, which closely resembles "questionable slight diastasis of the longitudinal suture." The diagnosis was not made until necropsy, but the authors briefly refer to a second case, in which sternal puncture showed "the presence of small aggregations of neuroblasts, identical with those seen in the first case." This is probably the first record of a diagnosis of this disease having been made by marrow puncture. The report of Hooft and Compernolle (1942) contains some descriptions which are almost completely applicable to the present case. Thus, radiologically, the skull bones showed diffusely infiltrating metastases, which are compared with the appearance one would expect from the infiltration of a fungus (pilzdhnliche Metastasenbildung) . Examination of Fig. 2 shows how accurate is this vivid comparison. The authors assert that it is this type of metastatic infiltration that brings about the diastasis of the sutures, but this cannot always be true, because we found the funguslike infiltrations without, however, any opening of the sutures. Similarly, the proptosis in our case was due to definite tumour-formation in the orbit, although Hooft and Compernolle attribute its occurrence to the pilzahnliche Metastasenbildung. A photomicrograph shows the mosaic-like arrangement of the tumour cells in the marrow, but no phagocytic reticulum cells are either shown or mentioned. Albertini and Willi (1938) were among those who failed to make a diagnosis during life. But their report is of special interest, because they allege that abnormal cells, which they think were neoplastic elements, were found in the peripheral blood. In the present case, " leucoblasts " were said to have been found in the blood on one occasion, but the report of Albertini and Willi is not at all convincing, and certainly the photomicrographs which purport to show the tumour cells in the blood are not such as to suggest anything more than the presence of rather atypical large lymphocytes. Their description of the radiographic appearances in the skull makes use of a comparison with the damage done by moths (Mottenfrassartig), but, certainly, in the present case the appearances are much more like those of a diffuse fungoid growth. The radiographic changes in the ilium and femora appear to have been very much like those we found.
Fanconi (1943) makes the surprising statement that, in Zurich during recent years, neuroblastomatosis has been as common as leukaemia. He briefly records three cases, in one of which marrow-puncture revealed the presence of the characteristic groups of tumour cells (typische Tumorzellnester).
Patschadji (1941) recorded his observations on the radiosensitivity of neuroblastoma cells, and found it to be very great. From the present point of view, a very interesting fact is that he mentions the finding of the characteristic marrow changes in four out of his five cases. He states that the syncytia consist of large polymorphous cells with little cytoplasm, lying so closely packed that, in places, their boundaries cannot be distinguished. Radiologically, the changes in the skull were of the moth-eaten rather than the diffuse " fungus " type.
The paper by Landolt (1946) is, haematologically at least, the most important one that has been published, although it gives little clinical or radiological information. Landolt emphasizes the significance of the mosaic-like arrangement of the cells in the marrow, whereas, he states, it is never found in sarcomatous metastases. He has, however, seen a somewhat similar arrangement of cells in cases of secondary carcinoma of the marrow.
The chromatin of the neuroblastoma cells, as seen in marrow films, is very delicate, and its structure is often impossible to detect. The cytoplasm is dirty-grey, sometimes with vacuoles, and often with very indistinct boundaries. If, however, one of the cells is found lying free, the cytoplasm can be seen to form a narrow zone with fairly distinct edges. When these neoplastic cells are plentiful in the marrow, macrophages are also numerous, although, according to Landolt, this is unusual in association with other marrow metastases. It is interesting to note that the number of reticulum cells (macrophages) was found to increase considerably after a week's radiotherapy, many showing signs of active phagocytosis of tumour-cell debris.
There appears to be no doubt that the present case is one of neuroblastomatosis and that in its general features it resembles the similar cases that have been published. Even so, a point of great interest and importance emerges, inasmuch as some other authors have not mentioned the presence of any phagocytic cells in the vicinity of the neuroblastic elements in the marrow, while others, especially Landolt, have laid emphasis on their presence.
At first we were inclined to agree with Landolt's view that the neuroblastoma cells were surrounded by, and to a less extent mixed with, phagocytic reticulumcells. Admittedly, we were never able to detect any differences between the structure of the nuclei of the two types of cells, but we were inclined to attribute this failure to the extreme immaturity of the elements. We now think that most of the cells were of the same type, namely, neuroblastoma cells, and that some contained debris in their cytoplasm, but it was impossible to determine whether this was the result of phagocytosis or of cell degeneration. Either view explains Landolt's obser-A. PINEY, J. MALLARME;, and-M. S. ROSS vation that cells containing debris were more numerous after deep x-ray therapy, although he considered that the debris had been ingested by elements which he regarded as being reticulum cells. Our photomicrographs clearly show that there are no morphological differences between the obvious tumour-cells and most of the debris-containing elements. There are, nevertheless, some cells which contain red corpuscles and polymorphs, and are thus obviously phagocytic; but whether they are tumour-cells or reticulum-cells cannot be determined.
The whole subject of the reactive proliferations of reticulum cells as found in marrow films has been discussed in detail by Nordenson (1938) , who records the presence of large numbers of these elements in the vicinity of carcinomatous metastases in the marrow. It would seem, therefore, that such an appearance has not quite the pathognomonic significance that is suggested by Landolt. On the other hand, too little is known about the histological appearances of neuroblastomatous metastases in the marrow. It is, of course, possible that they are surrounded by proliferated reticulum cells, which are not sufficiently loosened from their normal attachments to be found in large numbers in material obtained by marrow puncture and suction, for as de Weerdt emphasized, " les cellules reticulo-endotheliales fixes sont exceptionelles dans les produits de ponction sternale."
There is, unfortunately, no means of differentiating, with certainty, cells which have ingested amorphous debris from those in which particulate material is present as a result of cell degeneration. In the present case the difficulty is greater than usual because no signs of phagocytosis or of cell-inclusions could be found in sections of post-mortem material. Our view is that when there is neuroblastomatous infiltration of the marrow, some tumour cells will be present in syncytial masses, while others will be more or less irregularly scattered throughout the tissue, and both may contain debris in their cytoplasm. Only if recognizable cells are present in the cytoplasm can the occurrence of phagocytosis be taken as proven.
Summary
A case of neuroblastoma of the left suprarenal gland causing Hutchison's syndrome is presented in some detail.
Radiologically the changes in the skeleton were similar to those sometimes found in the reticuloses, while sternal puncture proved to be misleading, mainly on account of the authors' ignorance of the similar cases previously recorded.
The scanty literature on the subject has been reviewed, and the nature of the so-called reticulum cells, which were found to be increased in number, has been discussed.
